Relation of taurine transport and brain edema in rats with simple hyperammonemia or liver failure.
Taurine (Tau), an amino acid that abounds in brain, has been implicated in inhibitory neuromodulation and osmoregulation, the latter function being manifested by Tau release along with osmotically obligated water in response to brain tissue edema. A previous study (Hilgier and Olson: J. Neurochem. 62:197-204, 1994) had shown that simple hyperammonemia (HA) induced in rats by daily administration of ammonium acetate resulted in a decrease of both tissue specific gravity indicative of edema and Tau content, in basal ganglia (BG) but not in cerebral cortex (CC). By contrast, rats with hepatic encephalopathy (HE) following administration of a hepatotoxin, thioacetamide, were characterized by CC edema and an increased Tau content in both BG and CC. In the present study, we tested the following parameters that may potentially have affected Tau distribution in the two models: a) spontaneous, and stimulated (hypoosmolarity-induced) release of loaded [3H] Tau in vitro from CC and BG slices; b) blood Tau content; and c) uptake of [14C] Tau in vivo from blood to brain corrected for [3H] water passage-the so-called brain uptake index (BUI). The two edema-affected structures: BG in the HA model and CC in the HE model, showed increased spontaneous Tau release. Edema-associated spontaneous release of Tau may favor inhibitory neurotransmission contributing to the pathomechanism of HA or HE. Stimulated release, reflecting the ability of the tissue to reduce water content, was decreased in the BG from HA rats, in agreement with the postulated role of Tau in osmoregulation. Stimulated release was unchanged in CC of HE rats. Neither spontaneous nor stimulated release of Tau were affected in CC of HA rats or in BG of HE rats. HE, but not HA, was associated with elevated blood content and increased BUI for TAU, which in combination, contributed to the increase of Tau content in CC. The latter phenomenon adds to the list of metabolic changes distinguishing simple HA from toxic liver damage, reemphasizing the crucial role of factors other than ammonia in the pathomechanism of HE.